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(57) ABSTRACT 

A teat cup carrier is designed to be able to co-operate With 
a feed platform, Which teat cup carrier is freely movable 
relative to the feed platform. The teat cup carrier carries, 
besides teat cups, further milking elements for milking an 
animal, the further milking elements including at least a milk 
storage vessel for storing milk, a milking vacuum source and 
a pulsation vacuum source. The milk storage vessel is 
provided With a milk outlet. The freely movable teat cup 
carrier is in particular a self-propelled (autonomous) mobile 
teat-cup-carrying robot and comprises a control unit for 
controlling the functioning of the mobile teat-cup-carrying 
robot. 

20 Claims, 9 Drawing Sheets 
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TEAT CUP CARRIER 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority from Dutch application 
number 1024522 ?led on 13 Oct. 2003, the contents of 
Which are hereby incorporated by reference in their entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates generally to teat cup carriers and 

more particularly to devices for carrying teat cups for use 
With feed platforms on Which animals to be milked may be 
located. 

2. Description of the Related Art 
Teat cup carriers are knoWn for use With movable feed 

platforms. In a knoWn system a rotatable feed platform is 
provided With individual stalls, each containing a feed 
trough and teat cups. Beside the platform there is arranged 
a stationary teat-cup-connecting robot Which is capable of 
connecting the teat cups to the teats of an animal that is 
present on the platform. Devices of this type are knoWn from 
US. Pat. No. 4,508,058 and US Al 2002/0033138. 
A drawback of the knoWn systems is that the motion speed 

of the platform depends on the connection time required by 
the connecting robot or the farmer for connecting the teat 
cups. It may also occur that the teat cups cannot be con 
nected in the connection area, so that the animal cannot be 
milked during its stay on the platform and has to board the 
platform again for being milked. This may adversely affect 
the milk yield as Well as the animal health. Furthermore, an 
animal is restricted in Where it can go to feed, both by the 
nature of the platform and by the fact that teat cup connec 
tion must take place in a speci?c area. 

It is also knoWn from FR-A-2,649,858 to dispose the sets 
of teat cups separately from the platform. The housing 
system as used in FR-A-2,649,858 is not explicitly 
described, but since the animals have to enter the circular 
platform from Within the platform it is most likely that the 
animals have to be led from the outside of the platform 
toWards the inside. In addition the assembly knoWn from 
FR-A-2,649,858 also suffers from the disadvantage that a 
dairy animal is to be milked in a closed area, such as the 
stalls provided on the platform disclosed therein Which limit 
the freedom of movement of a dairy animal to a high extent. 
Each stall is closed by tWo gates, so that this also restricts the 
free movement of animals since an animal has to board the 
platform at a speci?c position. Furthermore, dairy animals 
appear to experience Walking to and boarding the platform 
as unpleasant and may therefore by very unWilling to be lead 
to the platform, Which may result in problems to get an 
animal onto or from the platform, leading to insuf?cient 
occupation of the platform and thus reduced milk produc 
tion. In addition the disclosed teat cup carriers are not freely 
movable With respect to the feed platform. 

Movable teat cup carriers have been disclosed for use in 
conventional coWsheds. Such devices are hoWever limited 
for operation in a ?xed frame of reference. Examples of such 
devices are given in European patent applications EP-A-l, 
336,337, ERA-1,188,366 and ERA-1,188,367. 

BRIEF SUMMARY OF THE INVENTION 

According to the present invention, there is provided a 
teat cup carrier designed to be able to co-operate With a feed 
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2 
platform, the teat cup carrier being freely movable relative 
to the feed platform. The invention is based on the insight 
that the draWback in the state of the art is caused at least 
partially by the fact that the teat cup carrier, and conse 
quently the teat cups, is coupled to the feed platform. By 
designing the teat cup carrier so as to be freely movable 
relative to the feed platform a higher feed consumption and 
milk production and a more animal-friendly milking process 
than expected are obtained. Moreover, the rotational speed 
of the feed platform no longer need depend on the connec 
tion of the teat cups and the connection of teat cups can also 
take place outside the connection area. Furthermore, there is 
created a greater freedom of construction of the feed plat 
form, because the teat cup carriers no longer need to be 
disposed on the feed platform. 

In an embodiment of a teat cup carrier according to the 
invention, the teat cup carrier comprises a teat cup gripper 
for gripping and retaining a teat cup that is disposed on a teat 
cup holder. The teat cup holder may be arranged stationarily 
or be movable in an alternative embodiment. 

In another embodiment of a teat cup carrier according to 
the invention, the teat cup carrier carries, besides teat cups, 
further milking means for milking an animal, the further 
milking means comprising at least a milk storage vessel for 
storing milk, a milking vacuum source and a pulsation 
vacuum source. This means that it is not necessary to convey 
the milk obtained to a milk-collecting tank by means of 
transport lines, but that the freely movable teat cup carrier 
can move automatically to said milk-collecting tank When 
the milking of an animal has been ?nished. This can be 
determined in a manner knoWn per se, for example When the 
milk ?ow measured by a flow meter has come beloW a 
particular threshold value. 

In a further embodiment of a teat cup carrier according to 
the invention, the milk storage vessel is provided With a milk 
outlet. In an alternative embodiment, the milk storage vessel 
is an exchangeable milk storage vessel that may be trans 
ported for example as a Whole to a milk factory. 

In a preferred embodiment of a teat cup carrier according 
to the invention, the freely movable teat cup carrier is a 
self-propelled (autonomous) mobile teat-cup-carrying robot 
and there is provided a control unit for controlling the 
functioning of the mobile teat-cup-carrying robot. The con 
trol unit preferably comprises a transmitting and receiving 
unit for communication With a control unit, in particular a 
control unit of the feed platform. 

Although a connecting device for connecting the teat cups 
to the teats of an animal may be a separate device, for the 
sake of simplicity of the construction it is advantageous if 
the teat cup carrier is provided With a connecting device for 
connecting a teat cup to the teats of an animal that is present 
on the feed platform. In a further preferred embodiment of 
a teat cup carrier according to the invention, the connecting 
device is provided With a gripping device for gripping a teat 
cup that is disposed on the teat cup carrier. 

In order to be able correctly to connect a teat cup, in an 
embodiment of a teat cup carrier according to the invention, 
the teat cup carrier is provided With a teat-position-deter 
mining device for determining the position of a teat of an 
animal that is present on the feed platform. The teat 
position-determining device is in particular disposed on the 
connecting device. 

In a further embodiment of a teat cup carrier according to 
the invention, the connecting device comprises a robot arm, 
in particular for carrying the gripping device. 

In a further embodiment of a teat cup carrier according to 
the invention, the teat cup carrier comprises a measuring 
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device for measuring milk parameters. In this manner the 
teat cup carrier can determine for example Whether or not an 
amount of milk obtained is suitable for human consumption. 

In an embodiment of a teat cup carrier according to the 
invention, the teat cup carrier comprises a drive that is 
controllable by the control unit. 

In a further embodiment of a teat cup carrier according to 
the invention, the teat cup carrier is provided With a teat 
cup-cleaning device for cleaning a teat cup. This makes it 
possible for the teat cup carrier to ensure itself the cleaning 
of the teat cups. 

In a further embodiment of a teat cup carrier according to 
the invention, the teat cup carrier is provided With a milking 
pre-treatment device for performing a milking-pre-treatment 
on an animal on the feed platform. This makes it possible for 
the teat cup carrier to ensure itself the pre-treatment of an 
animal, in particular the teats of an animal. 

In an embodiment of a teat cup carrier according to the 
invention, a correct pre-treatment can be obtained in that the 
milking-pre-treatment device is provided With a device for 
determining the position of a teat of an animal on the feed 
platform. It is in particular advantageous if the milking-pre 
treatment device comprises a robot arm. 

In a preferred embodiment of a teat cup carrier according 
to the invention, the milking-pre-treatment device comprises 
a spraying device for spraying and/or squirting a ?uid on the 
teat. 

In a further embodiment of a teat cup carrier according to 
the invention, the teat cup carrier is provided With a milking 
post-treatment device for performing a milking-post-treat 
ment on an animal on the feed platform. This makes it 
possible for the teat cup carrier to ensure itself the post 
treatment of an animal, in particular the teats of an animal. 
A correct post-treatment can be obtained if the milking 

post-treatment device is provided With a device for deter 
mining the position of a teat of an animal. It is in particular 
advantageous if the milking-post-treatment device com 
prises a robot arm. 

In an embodiment of a teat cup carrier according to the 
invention, the milking-post-treatment device comprises a 
spraying device for spraying and/or squirting a ?uid on the 
teat. 

According to the invention, a multifunctional teat cup 
carrier is obtained if the teat cup carrier is also provided With 
a cleaning device for cleaning the feed platform. In this case 
it is advantageous if the cleaning device is provided With a 
device for determining the degree of contamination of the 
platform and for emitting contamination-degree-signals. The 
cleaning device preferably comprises a manure slide. Alter 
natively or additionally, the cleaning device may comprise a 
rotatable cleaning brush. In a favorable embodiment of a teat 
cup carrier according to the invention, the cleaning device 
comprises a sprayer for spraying and/or squirting a ?uid on 
the platform. The sprayer is preferably a high-pressure 
sprayer. An improved cleaning is obtained if the cleaning 
device comprises a heating element for heating the ?uid. The 
cleaning device preferably comprises a drying device for 
drying the feed platform. 

If the cleaning device comprises a storage container for 
impurities, the teat cup carrier can be active autonomously 
for a longer time Without the impurities having to be 
discarded in the meantime. In an embodiment of a teat cup 
carrier according to the invention, the storage container is 
provided With an outlet for impurities. Alternatively, the 
storage container may be removable as a Whole. The teat cup 
carrier is preferably provided With a cleaning device for 
cleaning the storage container. 
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4 
In a preferred embodiment of a teat cup carrier according 

to the invention, the teat cup carrier is provided With 
navigation means for navigating the teat cup carrier. This 
makes it possible to achieve a correct displacement of the 
teat cup carrier. In this case, in a further embodiment of a teat 
cup carrier according to the invention, it is advantageous if 
the navigation means comprise position-determining means 
for determining the position of the teat cup carrier and for 
supplying position information. 
The teat cup carrier is preferably provided With its oWn 

energy supply, a rechargeable energy supply being in par 
ticular suitable for the purpose. 

For safety improvement, in a favorable embodiment the 
teat cup carrier is provided With a malfunction detector for 
detecting an internal malfunction. The teat cup carrier is 
preferably provided With an alarm-signal-issuing device for 
issuing an alarm signal With the aid of data from the 
malfunction detector. Said alarm signal may be sent for 
example to the farmer or the operator of the teat cup carrier 
to enable the person in question to take the necessary 
measures for repairing the malfunction. The safety of the 
teat cup carrier is further improved in an embodiment in 
Which the teat cup carrier is capable of being deactivated 
With the aid of data from the malfunction detector. 

Since an improved functioning may be obtained if the teat 
cup carrier is also capable of moving over the feed platform, 
in a favorable embodiment of a teat cup carrier according to 
the invention, the teat cup carrier is dimensioned in such a 
Way that it is capable of being placed as a Whole under an 
animal betWeen its forelegs and hind legs. 

In order to prevent the mobile robot inter alia from 
colliding With objects, in an embodiment of a teat cup carrier 
according to the invention, the mobile robot is characteriZed 
in that the teat cup carrier is provided With a proximity 
detector for detecting the proximity of an object. In an 
embodiment of a teat cup carrier according to the invention, 
the teat cup carrier and/or other objects may be prevented 
from being damaged as a result of undesired contacts With 
the teat cup carrier if the teat cup carrier is characterized in 
that it is provided With a protecting device for protecting at 
least a part of the teat cup carrier, Which protecting device 
is capable of being brought from an inactive position into an 
active protecting position. Such a protecting device may be 
a protecting cap, an airbag or the like. The protecting device 
is in particular capable of being brought from an inactive 
position into an active protecting position With the aid of 
data from the proximity detector. In an embodiment the 
proximity detector comprises a camera. Alternatively or 
additionally, the proximity detector may comprise an 
approach sensor. 

In an embodiment of a teat cup carrier according to the 
invention in Which the teat cup carrier is provided With a 
signal-issuing device for issuing a perceptible signal, the teat 
cup carrier is capable of signaling its presence to its envi 
ronment. Besides, said signal-issuing device may be used for 
making sounds audible or perceptible to an animal. In a 
preferred embodiment, the signal-issuing device is capable 
of being activated With the aid of data from the proximity 
detector. The proximity detector is in particular connectable 
to the navigation means in order to make it possible for the 
teat cup carrier to navigate around an obstacle. 

In a further embodiment of a teat cup carrier according to 
the invention, the teat cup carrier is provided With an 
animal-recognition device for recognizing an animal. This 
makes it possible for the teat cup carrier to perform a 
different treatment per animal. The animal-recognition 
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device is in particular connectable to the control unit for 
supplying recognition information to the control unit. 

According to the invention there is also provided a teat 
cup carrier for carrying at least one teat cup for connection 
to a teat of an animal to be milked, the teat cup carrier being 
freely movable betWeen a movable feed platform de?ning a 
moving frame of reference and a stationary area around the 
feed platform de?ning a ?xed frame of reference, movement 
of the teat cup carrier being controlled by a navigation 
device, operable to direct movement of the teat cup carrier 
in both the ?xed and moving frames of reference. 

According to another aspect of the invention there is 
provided an assembly for use in the feeding and milking of 
dairy animals, comprising: a moving feeding platform on 
Which an animal to be milked is located; a teat cup carrier 
for carrying at least one teat cup for connection to a teat of 
the animal, the teat cup carrier being freely movable relative 
to the moving feed platform; and a navigation device, 
operable to direct movement of the teat cup carrier on the 
moving feed platform. In particular the combination of such 
a moving feed platform and an independently moving teat 
cup carrier is considered to be highly advantageous in 
achieving ef?cient and animal friendly milking. 

In a preferred embodiment, the feed platform is generally 
free from con?ning elements Whereby an animal to be 
milked may move to any of a number of feeding places. By 
providing a mobile teat cup carrier, it is possible to folloW 
the animal irrespective of Where she chooses to feed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be explained hereinafter in further 
detail With reference to a number of exemplary embodi 
ments shoWn in the draWings, in Which: 

FIG. 1a shoWs diagrammatically in side vieW an embodi 
ment of an autonomous, mobile teat-cup-carrying robot 
according to the invention; 

FIG. 1b shoWs diagrammatically in side vieW an embodi 
ment of an autonomous, mobile teat-cup-connecting robot 
that co-operates With a mobile teat-cup-carrying robot 
according to the invention; 

FIG. 1c shows diagrammatically in side vieW a mobile, 
autonomous teat-cup-carrying robot With integrated con 
necting device for automatically connecting teat cups; 

FIG. 1d shoWs diagrammatically a plan vieW of the 
mobile, autonomous teat-cup-carrying robot according to 
FIG. 10; 

FIG. 2 shoWs diagrammatically a partially cross-sectional 
side vieW of a mobile teat-cup-carrying robot coupled to a 
multifunctional robot-treatment station; 

FIG. 3 shoWs diagrammatically in plan vieW a camera 
monitoring system for a feed platform and mobile teat cup 
carriers according to the invention; 

FIG. 4 shoWs diagrammatically in plan vieW a movable 
platform that is substantially disc-shaped, the platform being 
provided With separating means for partially separating 
animals; 

FIG. 5 shoWs diagrammatically in plan vieW an alterna 
tive embodiment of a movable platform that is substantially 
annular, the platform being free from con?ning means for 
con?ning animals; 

FIG. 6 shoWs diagrammatically in plan vieW a further 
alternative embodiment of a movable platform that com 
prises tWo annular platform units; and 

FIG. 7 shoWs diagrammatically a plan vieW of an assem 
bly comprising a mobile teat-cup-carrying robot according 
to the invention. 
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6 
DESCRIPTION OF ILLUSTRATIVE 

EMBODIMENTS 

To milk a coW, or another dairy animal, teat cups are 
connected to the teats of the coW. In the embodiment shoWn 
in FIG. 1a, the teat cups 411 are carried by an autonomous, 
mobile teat-cup-carrying robot 409 that is capable of moving 
freely on and/or beside a feed platform. The teat-cup 
carrying robot 409 is shoWn in side vieW in FIG. 1a. In the 
embodiment shoWn, the mobile teat-cup-carrying robot 409 
carries four teat cups 411, tWo of Which are visible in the 
?gure. The teat cups 411 are each connected via a teat cup 
line 412 to a milk storage vessel 414 to Which the milk is 
conveyed With the aid of a vacuum pump system 413. The 
teat-cup-carrying robot 409 is provided With Wheels 418. 
The Wheels 418 are driven by a drive unit 417, such as an 
electric motor. The milk storage vessel 414 is provided on its 
loWer side With a non-shoWn milk outlet through Which the 
milk can be conveyed to a milk tank. The teat-cup-carrying 
robot 409 is provided With a (non-shoWn) position-deter 
mining device, Which may be a radar, a GPS-system com 
ponent or the like. This makes it possible to determine the 
momentary position of the teat-cup-carrying robot 409. In 
order to be able to co-operate With the feed platform, the 
teat-cup-carrying robot 409 comprises a transmitting/receiv 
ing device 421 for transmitting and receiving position data 
and control commands, as Will be explained hereinafter in 
further detail. 

FIG. 1b shoWs an embodiment of a mobile, autonomous 
teat-cup-connecting robot 419. The teat-cup-connecting 
robot 419 comprises an upWardly movable teat cup gripper 
420. The teat-cup-connecting robot 419 does not have a milk 
storage vessel. A transmitting/receiving device 422 is suit 
able for receiving data from the milking system control unit 
and is connected to a control unit 42311, which does not only 
ensure the control of the displacement of the mobile teat 
cup-connecting robot 419, but also controls the functioning 
of the teat cup gripper 420. With the aid of the transmitting/ 
receiving devices 421, 422 the teat-cup-connecting robot 
419 and the teat-cup-carrying robot 409 are able to co 
operate. The teat-cup-connecting robot 419 is moved to the 
position ofa coW to be milked. This is possible by displace 
ment across a feed platform 352 or beside a feed platform 
352. At the same time the teat-cup-carrying robot 409 is 
moved to a position near the teat-cup-connecting robot, so 
that the teat cup gripper 420 of the teat-cup-connecting robot 
419 is able to grip the teat cups 411 carried by the teat-cup 
carrying robot 409. For this purpose there is made use of the 
position-determining means 423 that detect the position of 
the teat cups 411 on the teat-cup-carrying robot 409 and 
move the teat cup gripper 420 in such a Way that the teat 
cups are gripped. The teat-cup-carrying robot 409 and the 
teat cup gripper 420 are then moved in such a Way that a teat 
cup is located under a teat, after Which, by moving the teat 
cup gripper 420 upWardly, the teat cup is connected to the 
teat through vacuum. During the connection the teat-cup 
carrying robot 409 and the teat-cup-connecting robot 419 
continue to move synchronously With each other and With 
the feed platform 352, Which is achieved by the mutual 
communication by means of the transmitting/receiving 
devices 421, 422. When all the teat cups have been con 
nected it is possible for the teat-cup-connecting robot 419 to 
move to the next coW that is to be milked, While the 
teat-cup-carrying robot 409 continues to move synchro 
nously With the feed platform 352 until the milking has been 
?nished, Which can take place in a customary manner, for 
example by How measurement. Although in the embodiment 
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shown the co-operation between the teat-cup-carrying robot 
409 and the teat-cup-connecting robot 419 takes place 
directly, and the co-operation With the feed platform takes 
place indirectly, it is also possible that the teat-cup-carrying 
robot 409 co-operates directly With the feed platform 352 
and moves synchronously With the feed platform 352, for 
example under the control of a feeding system control unit, 
and that the teat-cup-connecting robot 419 grips the teat 
cups from the teat-cup-carrying robot by means of the 
position-determining means. In this case the freely moving, 
mobile teat-cup-carrying robot co-operates directly With the 
feed platform 352. 
As an alternative for a separate teat-cup-carrying robot 

and a separate teat-cup-connecting robot, FIGS. 10 and 1d 
shoW diagrammatically a mobile, autonomous teat-cup 
carrying robot 424 With an integrated teat-cup-connecting 
device. The robot 424 is provided With a milk storage vessel 
425, With energy supply means 426 for the robot and the 
relevant components, With an underpressure and/or over 
pressure system 427 for teat cups 428, With (non-shoWn) 
milk-analyzing means, and With (non-shoWn) navigation 
means and a control unit for controlling the robot and the 
relevant components. There is also disposed a position 
determining device 429 for determining the position of a teat 
of a coW. Under the control of the milking system control 
unit the robot 424 is moved toWards a coW to be milked, 
Where the teat cups are connected to the relevant teats. The 
position of the teat relative to the teat cup 428 is then 
determined by the position-determining device 429, such as 
a laser sensor for detecting the position of the teats of the 
animal to be milked. A lifting device 430 for the teat cup 428 
makes it possible for the teat cup 428 to be connected, by 
means of a substantially vertical movement, to the teat of the 
coW. 

FIG. 2 shoWs diagrammatically a partially cross-sectional 
side vieW of a mobile robot, in the embodiment shoWn the 
teat-cup-carrying robot 424 With an integrated teat-cup 
connecting device, coupled to a multifunctional robot-treat 
ment station 410. After having milked a coW, the robot 424 
moves automatically to the multifunctional robot-treatment 
station 410. In this case there is made use of the position 
determining means 429. The multifunctional robot-treat 
ment station 410 comprises a charging device 475 that is 
capable of being coupled automatically to the charging port 
476 of the rechargeable energy supply 477 of the robot 424. 
There is provided a coupling detector Which, upon detection 
of coupling of the charging device 475 to the charging port 
476, activates the recharging. 

The multifunctional robot-treatment station 410 also com 
prises a milk outlet 478 for discharging milk from the milk 
storage vessel 425 of the robot 424. The milk outlet 478 
comprises a sensor 479 for measuring the quality of the milk 
and for controlling a valve 480, in order to discharge milk 
that is suitable for human consumption to a milk tank via the 
milk tank outlet 481, or alternatively to discharge milk via 
an other outlet 482 to an other storage element. The milk 
outlet 478 is capable of being coupled automatically to the 
outlet 483 of the milk storage vessel 425. Also in this case 
there is provided a coupling detector for discharging the 
milk from the milk storage vessel 425 after a successful 
coupling has been detected. 

After the milk has been discharged from the milk storage 
vessel 425, a teat-cup-cleaning device 484 comprising 
doWnWardly directed thorns having ?uid out?oW apertures 
at their ends is brought into the teat cups 428. The valve 480 
is controlled in such a Way that cleaning ?uid can be 
discharged via the other outlet 482. 
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The multifunctional robot-treatment station 410 further 

comprises a robot-cleaning device 485 comprising in the 
embodiment shoWn a sprayer for cleaning the robot. 

It Will be obvious that, depending on the robot, the 
multifunctional robot-treatment station may comprise other 
components for the maintenance and cleaning of the robot. 

FIGS. 3 to 7 shoW various possible feeding platforms and 
milking assemblies in Which the teat cup carrier of the 
present invention may be used. Such assemblies are further 
described in co-pending US. patent application Ser. No. . . 
. ?led concurrently hereWith entitled “An assembly for and 
a method of feeding and milking animals” and claiming 
priority from Dutch application number 1024521 ?led on 13 
Oct. 2003. The contents of this co-pending application are 
hereby incorporated by reference in their entirety. 

FIG. 3 shoWs cameras (or comparable folloWing means) 
for monitoring the feed platform and folloWing mobile units 
(in particular coWs and mobile robots). Such cameras With 
associated softWare in the computer system may be used for 
monitoring the mobile units, and for identi?cation, orienta 
tion and position determination of the mobile units. FIG. 3 
shoWs diagrammatically in plan vieW a camera monitoring 
system for a feed platform With position marks 486. The 
position marks 486 serve as position beacons, so that the 
camera monitoring system is capable of exactly determining 
the rotation position of the feed platform relative to the 
stationary World. The camera monitoring system comprises 
cameras Which are disposed above the feed platform and 
have a ?eld of vision that is shoWn in the ?gure by means 
of circles 487. The ?elds of vision overlap one another and 
cover the entire feed platform, the area on the inside of the 
feed platform and a strip on the outside beside the feed 
platform. The camera monitoring system is used to deter 
mine the exact position of the robots, if any, and to check 
same, and to determine the position of an animal on the feed 
platform. The data from the camera monitoring system are 
also used for the operation and control of the mobile 
teat-cup-carrying robots. 

Although the teat-cup-carrying robot according to the 
invention is capable of co-operating With any feed platform 
knoWn per se With teat cups disposed thereon, the invention 
may in particular be applied to feed platforms Without teat 
cups, some embodiments of Which Will be described here 
inafter. 

FIG. 4 shoWs diagrammatically in plan vieW a part of an 
embodiment of a movable feed platform 91 that is shoWn as 
a substantially disc-shaped one. The feed platform 91 is 
provided With separating means 92 for partially separating 
coWs. The separating means 92 adjoin a coW only on one 
side, so that a coW is not con?ned by the separating means 
92. The feed platform 91 comprises feeding places, each 
having a feed trough 93 that is arranged in such a Way that 
a coW is standing on the feed platform 91 under an angle 
With the radial. OWing to this, rotation of the shoWn feed 
platform 91 is only possible in one direction. 

Via an entrance 94 and an exit 95 the coWs can board or 

leave the feed platform 91 only one by one. At the entrance 
94 there is arranged an animal-recognition device 96 by 
means of Which the identity of a coW in the entrance 94 can 
be determined. The animal-recognition device 96 is used to 
control gates 97, 98 in such a Way that the coWs are admitted 
or are not admitted to the feed platform. 

In the exit 95 there is also arranged an animal-recognition 
device 99 that controls an assembly of tWo gates 100, 101 for 
the purpose of separating coWs. 

Since the feed platform 91 is provided With separating 
means 92 that adjoin a coW only partially, a coW is enabled 
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to Walk freely to any feed trough 93 upon boarding the feed 
platform 91. It has been found that a coW usually chooses the 
most nearby feed trough 93. In the embodiment shoWn, 
hoWever, there is disposed a deterring device 102 for deter 
ring a coW in order to prevent a coW from moving about 
freely across the feed platform 91. In the embodiment 
shoWn, the deterring device 102 is constituted by guiding 
gates that are disposed stationarily, relative to the entrance 
94, above the feed platform 91 . A coW is thus prevented from 
crossing the transition of the feed platform portion 103 that 
is adjacent to the entrance 94 at the ends of the platform 
portion 103 in the direction of rotation of the feed platform 
91 or in opposite direction. Analogously, there is provided 
such a deterring device 104 at the platform portion 105 that 
is adjacent to the exit 95. It is pointed out here that of the 
deterring device 102 the guiding gate that is located in the 
direction of rotation of the feed platform, i.e. the right hand 
gate in the draWing, is designed as a pivotable one, so that 
it alloWs a coW to pass by the pressure exerted by said coW. 
For example by spring pressure said gate pivots back to its 
initial position. 

FIG. 5 shoWs diagrammatically in plan vieW a part of an 
alternative embodiment of a movable feed platform 106 that 
is substantially annular. The feed platform 106 has a number 
of feeding places, each provided With its oWn feed trough 
107 that is disposed in such a Way that coWs, When they are 
eating from the feed trough 107, are standing substantially 
radially on the feed platform 106, ie transverse to the usual 
direction of movement of the feed platform. 

The embodiment shoWn in FIG. 5 has an entrance 108 
With a gate 109, Which entrance is suf?ciently Wide to alloW 
several coWs to board the feed platform 106 simultaneously. 
The exit 110 also has a Width that suf?ces to alloW several 
coWs to debark from the feed platform 106 simultaneously. 
In contrast With the entrance 108, the exit 110 is free from 
a closing device, so that coWs are able freely to debark from 
the feed platform 106. 

The feed platform 106 is free from con?ning means for 
con?ning coWs, so that the coWs are able freely to Walk to 
one of the feed troughs 107 via the entrance 108. Analo 
gously to the embodiment of FIG. 4, there is provided a 
deterring device 111, respectively 112, to prevent coWs from 
crossing freely the transition of the platform portion adjacent 
to the entrance, respectively the exit. 

In the embodiment shoWn, inside the annular feed plat 
form 106 four feed storage containers 114, 115, 116, 117 are 
arranged stationarily. A rotatable feed-gripping arm 118 is 
controlled by a (non-shown) feeding system control unit to 
convey feed from one (or more) of the feed storage con 
tainers 114, 115, 116, 117 to a feed trough 107. The feed 
storage containers 114, 115, 116, 117 are provided With feed 
via a supply system 119 that extends above the feed platform 
106. 
When a coW has boarded the feed platform 106, she Will 

successively Walk through the folloWing areas, Which are 
shoWn in FIG. 5 at the outer edge of the annular feed 
platform 106: a brushing area 120, a feeding area 121, a 
milking-pre-treatment area 122, a main milking area 123, 
and a feeding area 124. 

After the entrance area a coW enters the brushing area 120 

Where by a (non-shown) coW brush the back of the coW is 
brushed, in order to make the coW feel at ease. Then the coW 
enters a feeding area 121 Where no treatment is performed 
on the coW and Where she can eat quietly. The teats of a coW 
are cleaned in the milking-pre-treatment area 122, then the 
teat cups are connected in the main milking area 123, after 
Which the milking can take place. The teat cups are not 
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provided on the feed platform 106 but are arranged beside 
the outer edge of the feed platform 106 on mobile, freely 
moving teat cup carriers that co-operate With the feed 
platform. 
The feeding area 124 is dimensioned in such a Way that, 

during the time a coW is present in the feeding area, the 
ori?ces of the teats of the coW Will close at least for the 
greater part, and in this embodiment no treatment is per 
formed on the coW in said area. In said feeding area 124 the 
coW can eat quietly, after Which she can leave the feed 
platform 106 via the exit 110. 

FIG. 6 shoWs diagrammatically in plan vieW a part of a 
further embodiment of a movable feed platform comprising 
an outer annular platform unit 125 With an edge 126 located 
on its outer side and With an inner edge 127, and an inner 
platform unit 128 With an outer edge 129 that is located at 
some distance from the inner edge 127 of the outer platform 
unit 125. The feed platform is arranged in such a Way that, 
When a coW is eating in a feeding place, her front legs are 
standing on the inner platform unit 128 and her hind legs are 
standing on the outer platform unit 125. The outer platform 
unit 125 and the inner platform unit 128 are synchronously 
rotatable. Although the inner platform unit 128 is annular in 
this embodiment, it Will be obvious that in an alternative, 
non-shoWn embodiment the inner platform unit may also be 
designed as a disc-shaped one. 

Analogously to the embodiment of FIG. 5, the feed 
platform 125, 128 as shoWn in FIG. 6 is free from con?ning 
means for con?ning coWs, although this embodiment of the 
invention may also be applied With con?ning means dis 
posed betWeen the feeding places. In this embodiment the 
assembly has an entrance 130 respectively an exit 131 that 
are both suf?ciently Wide to alloW simultaneous access 
respectively exit of several coWs. Both the entrance 130 and 
the exit 131 are free from a closing device, such as a gate, 
so that the coWs are alloWed freely to board and to debark 
from the feed platform 125, 128. The feeding places 132 on 
the feed platform are arranged in such a Way that the coWs 
are standing at least substantially radially on the feed 
platform during eating. 

In the embodiment shoWn in FIG. 6, the assembly is 
provided With a ?rst bridging element 133 for forming a 
bridge betWeen the outer platform unit 125 and the inner 
platform unit 128, Which ?rst bridging element 133 is 
arranged opposite the entrance 130. A second bridging 
element 134 is arranged opposite the exit 131. The bridging 
elements 133, 134 ensure that a coW can normally board and 
debark from the feed platform. Outside the entrance 130 and 
the exit 131, betWeen the platform units, there may be 
arranged a screen declining toWards the outer edge 129, so 
that impurities, if any, do not fall betWeen the feed platform 
units 125, 128. 

In the embodiment shoWn in FIG. 6, there is provided a 
third bridging element 135, Which functions as a support for 
an autonomous teat-cup-connecting robot. 

Also in this embodiment, the assembly is provided With 
deterring devices 136, 137, 138, 139 preventing coWs from 
Walking on the platform beyond the entrance and the exit 
When boarding the feed platform and debarking from the 
feed platform. 

In the embodiment shoWn in FIG. 6, only one sort of feed 
is supplied on the feed platform. For this purpose, there are 
provided a silo 140 as a feed storage container, and a 
conveyor 141 Whose end 142 is rotatable in order to supply 
feed to feeding places 132 on the feed platform. In the 
embodiment shoWn, the feed platform 125, 128 is the only 
feeding area that is freely accessible to coWs. The feeding 
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system further comprises a feeding place 144 controlled by 
a control unit 143, Which feeding place may be designed as 
a feeding column for example, and Which feeding place, 
With the aid of an animal-recognition unit 145, decides on 
Whether or not admitting a coW to the controlled feeding 
place 144. Said controlled feeding place 144 is arranged 
separately from the feed platform and is used to supply 
additional feed to coWs, and, if desired, to supply certain 
additives, such as medicines and the like, mixed With the 
feed, to particular coWs. 

In this embodiment, the milking area 146 is subdivided 
into a pre-treatment area 147, a main milking area 148 and 
a post-treatment area 149 in Which the teats of a coW are 
disinfected. 

BetWeen the exit 131 and the entrance 130 there is 
arranged an automatic cleaning device 150 for cleaning the 
feed platform, as Will be explained hereinafter in further 
detail. 

FIG. 7 shoWs diagrammatically in plan vieW a further 
embodiment of an annular feed platform 352 that co 
operates With inter alia freely movable teat cup carriers. The 
movable feed platform 352 has an outer edge 353 and an 
inner edge 354. The feed platform 352 comprises feeding 
places 355 With feed troughs 356 located on the inner edge 
354 of the feed platform 352. The feed platform 352 is free 
from con?ning means for con?ning coWs. 

In an area 357 the coWs are alloWed to move about freely. 
Via an entrance 358 the coWs are alloWed to Walk from the 
area 357 to the feed platform 352. The entrance 358 has a 
Width that is suf?ciently large to enable several coWs to 
board the feed platform 352 simultaneously, and is free from 
a closing device. The feed platform 352 is free from sets of 
teat cups. 

In the embodiment shoWn in FIG. 7 there is provided a 
locking feeding gate 359 for locking a coW in a feeding place 
355. Although the locking feeding gate 359 may be a 
self-closing locking feeding gate knoWn per se, the locking 
feeding gate 359 according to this embodiment is controlled 
by a locking control unit for controlling the locking feeding 
gate 359. The locking function of the locking feeding gate 
359 is capable of being activated and deactivated by the 
locking control unit 158. The locking control unit 158 
obtains data from cameras 159 Which detect Whether a coW 
is eating at a feed trough 356. Alternatively, the locking 
control unit may obtain information for activating the lock 
ing function from animal-recognition units Which are dis 
posed per feed trough and Which are capable of determining 
Whether a coW is present at a feed trough. Furthermore, a 
Weighing device for Weighing feed in the feed trough, Which 
Weighing device is capable of supplying information about 
Whether or not feed is consumed from a feed trough, may be 
applicable Within the invention to supply information to the 
locking control unit. It Will be obvious that Within the scope 
of the invention other forms of locking a coW in a feeding 
place may be applied as Well, a neck-locking being in 
particular preferable for the purpose. 
As shoWn in FIG. 7, the feed platform 352 has platform 

portions 361, 362 that are each time adjacent to the entrance 
358 or the exit 360. Said platform portions 361, 362 are no 
?xed portions on the feed platform 352, but are those 
portions of the feed platform 352 that are adjacent to the 
entrance 358 and the exit 360. Viewed in the direction of 
rotation of the feed platform 352 and opposite to the 
direction of rotation of the feed platform 352, said platform 
portions 361, 362 have transitions 363, 364, 365, 366 at their 
ends. Each transition is provided With a deterring device for 
deterring a coW from crossing a relevant transition. 
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Centrally inside the annular feed platform 352 there is 

arranged a feed silo 367 comprising several feed storage 
containers 368 disposed around a central axis. Each feed 
storage container 368 may contain a different sort of feed. 
Each feed trough 356 is provided by a feed-supplying station 
369 With a minimum amount of roughage before the feed 
trough 356 is located opposite the entrance 358. In the 
embodiment shoWn, the feed-supplying station 369 com 
prises a self-propelled (autonomous) mobile feed-supplying 
robot 369. 

In order to prevent damage caused by collisions, the 
mobile robot is provided With a proximity detector, in the 
embodiment shoWn constituted by the orientation device 
374, for detecting the proximity of an object. When an object 
comes too near and a collision threatens to take place, then 
a protecting device 381 for protecting at least a part of the 
robot 369 can be brought from an inactive position into an 
active protecting position. In this case in?atable or shiftable 
protecting means may be used. Bringing a protecting device 
from an inactive position into an active protecting position 
is controlled With the aid of data from the proximity detector 
374. Such a proximity detector is knoWn per se and may 
alternatively comprise a camera, an approach sensor or the 
like. 
The mobile robot 369 is further provided With a malfunc 

tion detector (knoWn per se and not shoWn in the draWing) 
for detecting an internal malfunction. In case of an occurring 
or expected malfunction, an alarm-signal-issuing device 
may issue an alarm signal. 

After having Walked through the ?rst quiet area 383 (FIG. 
7) the coW enters the ?rst area of the milking area 393, Which 
?rst area is called the pre-treatment area 394. In the embodi 
ment shoWn, said pre-treatment area 394 covers three feed 
ing places 355. In said pre-treatment area 394 a coW is 
subjected to a pre-treatment. Such a pre-treatment is knoWn 
per se and comprises cleaning and/or massaging and/or 
stimulating the teats of a coW. 
The robots may further comprise other components that 

have not been described in further detail in the foregoing. In 
this case a proximity detector for detecting the proximity of 
an object may be taken into account, it being possible for the 
proximity detector to be constituted by position-determining 
means or by a separate detector, for example an ultrasonic 
sensor or an approach sensor. The data from said detector 
may be used for the navigation of the relevant robot. A 
mobile robot may also be provided With a protecting device 
474 (see FIG. 2) for protecting at least a part of the mobile 
robot, the protecting device 474 being capable of being 
brought from an inactive position into an active protecting 
position. As a protecting device may be applied for example 
an airbag or a telescopic bumper or cap or the like. In this 
case, it is advantageous for safety reasons if the protecting 
device is capable of being brought from an inactive position 
into an active protecting position With the aid of data from 
the proximity detector. The signal-issuing device 464 is also 
preferably capable of being activated With the aid of data 
from the proximity detector. 

It is pointed out that, in an alternative, non-shoWn 
embodiment, it is possible for the mobile teat-cup-carrying 
robot to comprise cleaning devices for cleaning the teat cups 
or for cleaning the feed platform. If desired, the robot may 
comprise a storage container for impurities. The robot is 
then capable of conveying the impurities stored to a dung pit 
or to an other element suitable for storing and/ or discharging 
impurities. It is further pointed out that in the embodiments 
described the teat cups are permanently connected to the 
teat-cup-carrying robot. HoWever, it Will be obvious that the 
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teat-cup-carrying robot may alternatively be provided With a 
gripper for gripping teat cups from a stationary and/or a 
movable teat cup holder. In this alternative embodiment, the 
teat cup carrier carries the teat cups temporarily. Also in this 
embodiment, the teat cup carrier is designed to be able 
(during carrying the teat cups) to co-operate With a feed 
platform, Which teat cup carrier is freely movable relative to 
the feed platform. 
Many modi?cations in addition to those described above 

may be made to the structures and techniques described 
herein Without departing from the spirit and scope of the 
invention. Accordingly, although speci?c embodiments have 
been described, these are examples only and are not limiting 
upon the scope of the invention. 
What is claimed is: 
1. A teat cup carrier for carrying at least one teat cup for 

connection to a teat of an animal to be milked, the teat cup 
carrier being freely movable relative to a movable feed 
platform on Which the animal is located, Wherein the teat cup 
carrier is a self-propelled autonomous mobile teat-cup 
carrying robot comprising a navigation device for directing 
the teat cup carrier on the movable feed platform, a control 
unit for controlling the functioning of the mobile teat-cup 
carrying robot and Wherein the control unit comprises a 
transmitting and receiving unit for communication With a 
further control unit of the feed platform. 

2. The teat cup carrier as claimed in claim 1, further 
comprising a teat cup gripper for gripping and retaining the 
teat cup Which is disposed on a teat cup holder. 

3. The teat cup carrier as claimed in claim 2, Wherein the 
teat cup holder is movable. 

4. The teat cup carrier as claimed in claim 1, Wherein the 
teat cup carrier comprises a connecting device for connect 
ing the teat cup to the teat. 

5. The teat cup carrier as claimed in claim 4, Wherein the 
connecting device comprises a gripping device for gripping 
a teat cup that is disposed on the teat cup carrier. 

6. The teat cup carrier as claimed in claim 1, Wherein the 
teat cup carrier is provided With a teat-position-determining 
device for determining the position of the teat. 

7. The teat cup carrier as claimed in claim 6, Wherein the 
teat cup carrier comprises a connecting device for connect 
ing the teat cup to the teat and the teat-position-determining 
device is disposed on the connecting device. 

8. The teat cup carrier as claimed in claim 7, Wherein the 
connecting device comprises a robot arm. 

9. The teat cup carrier as claimed in claim 1, Wherein the 
teat cup carrier comprises a drive that is controllable by the 
control unit. 

10. The teat cup carrier as claimed in claim 1, Wherein the 
navigation device comprises a position-determining device 
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for determining the position of the teat cup carrier and for 
supplying position information. 

11. A teat cup carrier for carrying at least one teat cup for 
connection to a teat of an animal to be milked, the teat cup 
carrier being freely movable betWeen a movable feed plat 
form de?ning a moving frame of reference and a stationary 
area around the feed platform de?ning a ?xed frame of 
reference, movement of the teat cup carrier being controlled 
by a navigation device, operable to direct movement of the 
teat cup carrier in both the ?xed and moving frames of 
reference Wherein the freely movable teat cup carrier is a 
self-propelled autonomous mobile teat-cup-carrying robot 
and comprises a control unit for controlling the functioning 
of the mobile teat-cup-carrying robot and Wherein the con 
trol unit comprises a transmitting and receiving unit for 
communication With a further control unit of the feed 
platform. 

12. The teat cup carrier as claimed in claim 11, further 
comprising a teat cup gripper for gripping and retaining the 
teat cup Which is disposed on a teat cup holder. 

13. The teat cup carrier as claimed in claim 12, Wherein 
the teat cup holder is movable. 

14. The teat cup carrier as claimed in claim 11, Wherein 
the teat cup carrier is provided With a connecting device for 
connecting the teat cup to the teats of an animal that is 
present on the feed platform. 

15. The teat cup carrier as claimed in claim 14, Wherein 
the connecting device is provided With a gripping device for 
gripping a teat cup that is disposed on the teat cup carrier. 

16. The teat cup carrier as claimed in claim 11, Wherein 
the teat cup carrier comprise a teat-position-determining 
device for determining the position of a teat of an animal that 
is present on the feed platform. 

17. The teat cup carrier as claimed in claim 16, Wherein 
the teat cup carrier comprises a connecting device for 
connecting the teat cup to the teat and Wherein the teat 
position-determining device is disposed on the connecting 
device. 

18. The teat cup carrier as claimed in claim 17, Wherein 
the connecting device comprises a robot arm. 

19. The teat cup carrier as claimed in claim 14, Wherein 
the teat cup carrier comprises a drive that is controllable by 
the control unit in response to the navigation device. 

20. The teat cup carrier as claimed in claim 11, Wherein 
the navigation device comprises a position-determining 
device for determining the position of the teat cup carrier 
Within the moving frame of reference and for supplying 
position information. 


